Molecular analysis of holocentric centromeres of Luzula species.
Luzula spp, like the rest of the members of the Juncaceae family, have holocentric chromosomes. Using the rice 155-bp centromeric tandem repeat sequence (RCS2) as a probe, we have isolated and characterized a 178-bp tandem sequence repeat (LCS1) from Luzula nivea. The LCS1 sequence is present in all Luzula species tested so far (except L. pilosa) and like other satellite repeats found in heterochromatin, the cytosine residues are methylated within the LCS1 repeats. Using fluorescent in situ hybridization (FISH) experiments we have shown that there are at least 5 large clusters of LCS1 sequences distributed at heterochromatin regions along each of the 12 chromosomes of L. nivea. We have shown that a centromeric antibody Skp1 co-localizes with these heterochromatin regions and with the LCS1 sequences. This suggests that the LCS1 sequences are part of regions which function as centromeres on these holocentric chromosomes. Furthermore, using the BrdU assay to identify replication sites, we have shown that these heterochromatin sites containing LCS1 associate when being replicated in root interphase nuclei. Our results also show premeiotic chromosome association during anther development as indicated by single-copy BAC in situ and the presence of fewer LCS1 containing heterochromatin sites in these cells.